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<210> 1 
<211> 28 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Primer to 
introduce betaN108Q mutation into plasmid pHE2 

<400> 1 

cgtctgctgg gtcaggtact agtttgcg 

<210> 2 
<211> 30 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Primer to 
introduce mutation alphaD94A into plasmid pHE2 

<400> 2 

ctgcgtgttg ctccggtcaa cttcaaactg 



<210> 3 
<211> 29 
<212> DNA 

<213> Artificial Sequence 



<220> 

<223> Description of Artificial Sequence: Primer to 
introduce betaL105W mutation into plasmid pHE2 

<400> 3 

ggaaaacttc cgatggctgg gtaacgtac 



<2X0> 4 
<211> 27 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Primer to 
introduce betaN108Q mutation into plasmid pHE7 

<400> 4 

acagaccagt acttgtccca ggagcct 



<210> 5 
<211> 1140 
<212> DNA 
<213> Human 

<400> 5 

aaatgagctg ttgacaatta atcatcggct 
caatttcaca caggaaacag aattcgagct 
atctagaggg tattaataat gtatcgctta 
cctgccgaca agaccaacgt caaggccgcc 
tatggtgcgg aggccctgga gaggatgttc 
ccgcacttcg atctgagcca cggctctgcc 
gacgcgctga ccaacgccgt ggcgcacgtg 
agcgacctgc acgcgcacaa gcttcgggtg 
tgcctgctgg tgaccctggc cgcccacctc 
tccctggaca agttcctggc ttctgtgagc 
agagggtatt aataatgtat cgcttaaata 
ctgaggagaa gtctgccgtt actgccctgt 
gtgaggccct gggcaggctg ctggtggtct 
ttggggatct gtccactcct gatgctgtta 
agaaagtgct cggtgccttt agtgatggcc 
ttgccacact gagtgagctg cactgtgaca 
tcctgggaca agtactggtc tgtgtgctgg 
cagtgcaggc tgcctatcag aaagtggtgg 
atcactaagc atgcatctgt tttggcggat 



cgtataatgt gtggaattgt gagcggataa 60 
cggtacccgg gctacatgga gattaactca 120 
aataaggagg aataacatat ggtgctgtct 180 
tggggtaagg tcggfcgcgca cgctggcgag 240 
ctgtccttcc ccaccaccaa gacctacttc 300 
caggttaagg gccacggcaa gaaggtggcc 360 
sgacgacatgc ccaacgcgct gtccgccctg 420 
gacccggtca acttcaagct cctaagccac 480 
cccgccgagt tcacccctgc ggtgcacgcc 540 
accgtgctga cctccaaata ccgttaaact 600 
aggaggaata acatatggtg cacctgactc 660 
ggggcaaggt gaacgtggat gaagttggtg 720 
acccttggac ccagaggttc tttgagtcct 780 
tgggcaaccc taaggtgaag gctcatggca 840 
tggctcacct ggacaacctc aagggcacct 900 
agctgcacgt ggatcctgag aacttcaggc 960 
cccatcactt tggcaaagaa ttcaccccac 1020 
ctggtgtggc taatgccctg gcccacaagt 1080 
gagagaagat tttcagcctg atacagatta 1140 



<210> 6 
<211> 36 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Primer to 
introduce betaL105W mutation into plasmid pHE7 

<400> 6 

cctgagaact tcaggtggct aggcaacgtg ctggtc 36 



<210> 7 
<211> 1140 
<212> DNA 
<213> Human 

<400> 7 

aaatgagctg ttgacaatta atcatcggct 
caatttcaca caggaaacag aattcgagct 
atctagaggg tattaataat gtatcgctta 
cctgccgaca agaccaacgt caaggccgcc 
tatggtgcgg aggccctgga gaggatgttc 
ccgcacttcg atctgagcca cggctctgcc 
gacgcgctga ccaacgccgt ggcgcacgtg 
agcgacctgc acgcgcacaa gcttcgggtg 
tgcctgctgg tgaccctggc cgcccacctc 
tccctggaca agttcctggc ttctgtgagc 
agagggtatt aataatgtat cgcttaaata 
ctgaggagaa gtctgccgtt actgccctgt 
gtgaggccct gggcaggctg ctggtggtct 
ttggggatct gtccactcct gatgctgtta 
agaaagtgct cggtgccttt agtgatggcc 
ttgccacact gagtgagctg cactgtgaca 
ggctaggcaa cgtgctggtc tgtgtgctgg 
cagtgcaggc tgcctatcag aaagtggtgg 
atcactaagc atgcatctgt tttggcggat 



cgtataatgt gtggaattgt gagcggataa 60 
cggtacccgg gctacatgga gattaactca 120 
aataaggagg aataacatat ggtgctgtct 180 
tggggtaagg tcggcgcgca cgctggcgag 240 
ctgtccttcc ccaccaccaa gacctacttc 300 
caggttaagg gccacggcaa gaaggtggcc 360 
gacgacatgc ccaacgcgct gtccgccctg 420 
gacccggtca acttcaagct cctaagccac 4 80 
cccgccgagt tcacccctgc ggtgcacgcc 540 
accgtgctga cctccaaata ccgttaaact 600 
aggaggaata acatatggtg cacctgactc 660 
ggggcaaggt gaacgtggat gaagttggtg 720 
acccttggac ccagaggttc tttgagtcct 780 
tgggcaaccc taaggtgaag gctcatggca 840 
tggctcacct ggacaacctc aagggcacct 900 
agctgcacgt ggatcctgag aacttcaggt 960 
cccatcactt tggcaaagaa ttcaccccac 1020 
ctggtgtggc taatgccctg gcccacaagt 1080 
gagagaagat tttcagcctg atacagatta 1140 



p:tac 

AAATGAGCTG TTGACAATTA ATCATCGGCT 

EcoRI Sad 
CAATTTCACA CAGGAAACAG AATTCGAGCT 

ATCTAGAGGG TATTAATAAT GTATCGCTTA 

CCTGCCGACA AGACCAACGT CAAGGCCGCC 

TATGGTGCGG AGGCCCTGGA GAGGATGTTC 

CCGCACTTCG ATCTGAGCCA CGGCTCTGCC 

GACGCGCTGA CCAACGCCGT GGCGCACGTG 

AGCGACCTGC ACGCGCACAA GCTTCGGGTG 

TGCCTGCTGG TGACCCTGGC CGCCCACCTC 

TCCCTGGACA AGTTCCTGGC TTCTGTGAGC 

AGAGGGTATT AATAATGTAT CGCTTAAATA 

CTGAGGAGAA GTCTGCCGTT ACTGCCCTGT 

GTGAGGCCCT GGGCAGGCTG CTGGTGGTCT 

TTGGGGATCT GTCCACTCCT GATGCTGTTA 

AGAAAGTGCT CGGTGCCTTT AGTGATGGCC 

TTGCCACACT GAGTGAGCTG CACTGTGACA 

Pl08Asn->Gln 
TCCTGGGA£& AGTACTGGTC TGTGTGCTGG 

CAGTGCAGGC TGCCTATCAG AAAGTGGTGG 

->|SphI rrB(5S,Tl,T2) 
ATCACTAAGC ATGCATCTGT TTTGGCGGAT 
Nsil 



CGTATAATGT GTGGAATTGT GAGCGGATAA 
KpnISmal 

CGGTACCCGG GCTACATGGA GATTAACTCA 

RBS | -> a-globin 

AATAAGGAGG AATAACATAT GGTGCTGTCT 

TGGGGTAAGG TCGGCGCGCA CGCTGGCGAG 

CTGTCCTTCC CCACCACCAA GACCTACTTC 

CAGGTTAAGG GCCACGGCAA GAAGGTGGCC 

GACGACATGC CCAACGCGCT GTCCGCCCTG 

GACCCGGTCA ACTTCAAGCT CCTAAGCCAC 

CCCGCCGAGT TCACCCCTGC GGTGCACGCC 

- > | 

ACCGTGCTGA CCTCCAAATA CCGTTAAACT 
RBS |-> P-globin 

AGGAGGAATA ACATATGGTG CACCTGACTC 
GGGGCAAGGT GAACGTGGAT GAAGTTGGTG 
ACCCTTGGAC CCAGAGGTTC TTTGAGTCCT 
TGGGCAACCC TAAGGTGAAG GCTCATGGCA 
TGGCTCACCT GGACAACCTC AAGGGCACCT 
AGCTGCACGT GGATCCTGAG AACTTCAGGC 
CCCATCACTT TGGCAAAGAA TTCACCCCAC 
CTGGTGTGGC TAATGCCCTG GCCCACAAGT 
GAGAGAAGAT TTTCAGCCTG ATACAGATTA 



FIG. 1A 



p : tac 

AAATGAGCTG TTGACAATTA ATCATCGGCT 

ScoRI Sael 
CAATTTCACA CAGGAAACAG AATTCGAGCT 

ATCTAGAGGG TATTAATAAT GTATCGCTTA 

CCTGCCGACA AGACCAACGT CAAGGCCGCC 

TATGGTGCGG AGGCCCTGGA GAGGATGTTC 

CCGCACTTCG ATCTGAGCCA CGGCTCTGCC 

GACGCGCTGA CCAACGCCGT GGCGCACGTG 

AGCGACCTGC ACGCGCACAA GCTTCGGGTG 

TGCCTGCTGG TGACCCTGGC CGCCCACCTC 

TCCCTGGACA AGTTCCTGGC TTCTGTGAGC 

AGAGGGTATT AATAATGTAT CGCTTAAATA 

CTGAGGAGAA GTCTGCCGTT ACTGCCCTGT 

GTGAGGCCCT GGGCAGGCTG CTGGTGGTCT 

TTGGGGATCT GTCCACTCCT GATGCTGTTA 

AGAAAGTGCT CGGTGCCTTT AGTGATGGCC 

TTGCCACACT GAGTGAGCTG CACTGTGACA 
(3l05Leu->Trp 

SGCTAGGCAA CGTGCTGGTC TGTGTGCTGG 

CAGTGCAGGC TGCCTATCAG AAAGTGGTGG 

- > | SphI rrB { 5 S , Tl , T2 ) 

ATCACTAAGC ATGCATCTGT TTTGGCGGAT 
Nsil 



CGTATAATGT GTGGAATTGT GAGCGGATAA 
KpnISmal 

CGGTACCCGG GCTACATGGA GATTAACTCA 

RBS | -> a-globin 

AATAAGGAGG AATAACATAT GGTGCTGTCT 

TGGGGTAAGG TCGGCGCGCA CGCTGGCGAG 

CTGTCCTTCC CCACCACCAA GACCTACTTC 

CAGGTTAAGG GCCACGGCAA GAAGGTGGCC 

GACGACATGC CCAACGCGCT GTCCGCCCTG 

GACCCGGTCA ACTTCAAGCT CCTAAGCCAC 

CCCGCCGAGT TCACCCCTGC GGTGCACGCC 

-> | 

ACCGTGCTGA CCTCCAAATA CCGTTAAACT 
RBS |-> P-globin 

AGGAGGAATA ACATATGGTG CACCTGACTC 

GGGGCAAGGT GAACGTGGAT GAAGTTGGTG 

ACCCTTGGAC CCAGAGGTTC TTTGAGTCCT 

TGGGCAACCC TAAGGTGAAG GCTCATGGCA 

TGGCTCACCT GGACAACCTC AAGGGCACCT 

AGCTGCACGT GGATCCTGAG AACTTCAGGT! 

CCCATCACTT TGGCAAAGAA TTCACCCCAC 

CTGGTGTGGC TAATGCCCTG GCCCACAAGT 

GAGAGAAGAT TTTCAGCCTG ATACAGATTA 



FIG. IB 



